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® A catalyzed fast cure polyurethane sealant composition. 



® A polyurethane sealant composition is made from a polyurethane prepolymer having blocked Isocyanate 
groups. A l.ftdiaza bicyclo(5:4:0)undecene-7 (DBU) catalyst or a derivative thereof is utilized in association with 
an amine curing agent having at least two primary amine groups to achieve a relatively fast cure time. The 
catalyst is a true catalyst In that it merely aids in unblocking the isocyanate groups whereby the curing agent 
can react therewith. 
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A CATALYZED FAST CURE POLYURETHANE SEALANT COMPOSmON 



FIELD OF THE INVENTION # 

The present invention relates to a bicyclic amidine catalyst for unblocking isocyanate groups of a ^ 
5 pofyurethane prepolymer. More specifically, the present invention relates to the use of 1.8-diaza bicyclo- 
<5,4,0)undecene-7 (DBU) or derivatives thereof as a catalyst in a polyurethane sealant composition. 



BACKGROUND 

10 

Heretofore, various sealant compositions have been proposed. For example. U.S. Patent No. 3.248.371 
relates to a blocked isocyanate-tennninated coating composition which Is unblocked by reacting it with a 
hydroxy tertiary amine. 

U.S. Patent No. 3.267.078 relates to a coating composition that contains a blocked isocyanate- 
is terminated polyether^based urethane intermediate and which is reacted with a diamine prepared by reacting 
a diamine with a carbonyl compound such as a ketone or an aldehyde. 

SUMMARY OF THE INVENTION 

20 

Sealant compositions desirably have a combination of properties which render them particularly suitable 
for their intended applications. Such compositions should be able to be packaged in sealed containers or 
cartridges and stored for relatively long periods of time without objectionably "setting up" or hardening (as 
a result of cross-linking). When applied as a caulking sealant composition, they should form a relatively 

25 tack-free surface soon after being applied and exposed to atmospheric moisture and should cure without 
the fonnation of bubbles within an acceptable time period. They should also adhere tenaciously in the cured 
state to a wide variety of surfaces, such as to glass, aluminum, concrete, marble and steel surfaces. The 
sealant in the cured state should have sufficient elasticity and flexibility to withstand expansions and 
contractions of panels, etc. with which it is assodated during temperature variations experienced as a result 

30 of climatic changes and to withstand wind forces that cause panels with which it is associated to flex or 
twist. 

It is therefore an aspect of the present invention to provide a fast cure polyurethane sealant 
composition. 

It is a further aspect of the present invention to provide a fast cure polyurethane sealant system, as 
35 above, wherein an unblocking bicyclic amidine catalyst is utilized. 

It is another aspect of the present invention to provide a fast cure polyurethane sealant composition, as 
above, wherein the prepolymer is made from a polyether polyol intermediate and a polyisocyanate with the 
isocyanate groups being subsequently blocked so that the prepolymer has a relatively long shelf life. 

It is yet another aspect of the present invention to provide a fast cure polyurethane sealant composition. 
40 as above, wherein a variety of amine curing agents having at least two primary amine groups therein can be 
utilized. 

It is yet another aspect of the present invention to provide a fast cure polyurethane sealant composition. 

as above, wherein additives can be utilized such as thixotropes, alcohols, and other hydroxy! species which 

could not nomnaliy othenmse be utilized as tiiey would react with free isocyanates. 
45 it is yet another aspect of the present invention to provide a fast cure polyurethane sealant composition. 

as above, wherein cure of the composition can be controlled from essentially instantaneous to one or two ^ 

hours or longer by varying the amount of catalyst utilized. 

It is yet another aspect of the present invention to provide a fast cure polyurethane sealant composition, 

as above, wherein cure occurs at ambient temperatures, 
so These and other aspects of the present invention will be better understood by reference to the following 

detailed disclosure. 

In general, a polyuretiiane sealant composition comprises a cured polyurettiane. said cured polyure- 
thane made from a blocked polyurethane prepolymer, a curing agent and an effective amount of a bicyclic 
amidine catalyst or a derivative thereof, said curing agent having at least two primary amine groups therein. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a curable polyurethane composition which contains two different 
components, that is a polyurethane prepofymer component as well as a curing agent component. The 

5 components are separately maintained from one another and are brought together generally at the 
application site whereupon cure readily occurs in a short period of time. 

The prepolymer is made by reacting a hydroxy terminated intermediate with a polyisocyanate. The 
hydroxy terminated intenmediate can be any conventional polyester polyol or a conventional polybutadlene 
polyof. Desirably, the hydroxy tenntnated intermediate is a polyether polyol. More specifically, a poly- 

10 (oxyalkylene) diol or triol is utilized wherein the alkylene group contains from 2 to 6 carbon atoms with 3 
cartxtfi atoms being preferred. Thus, poly(oxypropylene) diol or triol can be utilzied with the latter being 
highly prefenred. Suitable polyether polyols thus include polyethylene ether triol, polypropylene ether triol. 
polybutylene ether triol, and the like. In lieu of the above triol polyethers, the conresponding diol polyether 
can be utilized. The equivalent weight of the various hydroxyl lemiinated intenmediates is from about 500 to 

T5 about 10.000. desirably from about 500 to about 3.000. and preferably from about 1.000 to about 2.100. 
Such Intermediates thus generally have a long flexible backbone which is desired for use in the present 
invention. 

An optional, although often preferred, aspect of the polyether polyols of the present invention is that 

they are end capped with ethylene oxide end blocks. The provision of ethylene oxide end blocks provides a 
20 primary hydroxyl group which tends to be more reactive with polyisocyanate than the polyether polyol. The 

total amount of the ethylene oxide end caps is rather small, that is generally 10% or less by weight, and 

preferably 5% or less by weight based upon the total weight of the end capped polyethylene polyol. 

Amounts in excess of approximately 5% by weight of ethylene oxide end blocks are avoided since the 

intermediate tends to iDecome moisture sensitive. 
25 The polyisocyanates which can t>e utilized in the present invention desirably contain aromatic groups 

since aliphatic polyisocyanates generally cannot be unblocked and usually are not reactive. The aromatic 

polyisocyanates can generally be represented by the formula 
R H-NCO)„ 

wher^n n is 2 or 3 with 2 being highly preferred. R is an aromatic or an alkyl substituted aromatic 
30 contairong from about 5 to about 20 carbon atoms, with from 6 to about 15 carbon atoms being desired. 
Examples of specific aromatic polyisocyanates include the various diphenyl methane isocyanates. the 
various naphthalene diisocyanates such as naphthalene 1,5-diisocyanate. the various tolylene diisocyanates 
such 2,4-tolylene diisocyanate and 2,6-tolylene diisocyanate. the various phenylene diisocyanates. the 
various toluene diisocyanates such as toluene-2,4-diisocyanate. the various biphenylene diisocyanates. and 
35 combinations thereof. A preferred polyisocyanate of the present invention is toluene diisocyanate. 

The polyurethane prepolymer is readily prepared by mixing the polyether polyol with the 
polyisocyanate at ambient temperature and pressure although desirably tiie reaction is carried out at 
elevated temperatures, such as from about 60°C to atx>ut 100^*0 since the reaction rate is significantiy 
increased. The equivalent ratio of the polyisocyanate to the the polyether polyol can be from at>out 0.8 to 
40 about 3.0. However, a slight excess is prefenred to ensure complete reaction of tiie tenminai hydroxy 
groups. 

In order to provide a polymer ttiat is more stable during storage, the isocyanate-terminated prepolymer 
descn*bed atx)ve is "blocked" with a blocking agent that reacts with the terminal Isocyanate groups of the 
prepofymer. Blocking agents useful in the present invention include any of the conventional blocking agents 

45 as well as those known to tiie art and to the literature that produce blocked terminal isocyanates that do not 
react readily with moisture in air at room temperature {25 '^C), but which will be readily **unblocked" and 
quickly or rapidly react with a curative of the present invention at room temperature. Such blocking agents 
include phenol. 3-methoxyphenol, 4-methoxyphenol. nonylphenol. meta-cresol. para-cresol. 4-chlorophenoi. 
meta-hydroxybenzaldehyde, ortho-hydroxybenzaldehyde. para-hydroxybenzaldehyde, hydroquinone. 1- 

50 hydroxy-2-propanone, 3-hydroxyacetophenone, 4-hydroxyacetophenone, ethyl acetyl acetate and cyclohex- 
anone oxime. Sufficient blocking agent is reacted with the isocyanate-terminated polymer to tiieoretically 
"block* all of the terminal isocyanates, e.g. an equivalent excess, of the polymer. Generally, at least a 10% 
equivaJent excess is utilized. 

The polyurethane prepolymer of the present invention is cured with any conventional amine curing 

55 agent as well as tiiose known to tiie art and to the literature which contain at least two primary amine 
groups therein. The amine curing agents can be compounds having from 3 to about 260 carbon atoms 
therein or desirably from about 6 to about 36 carbon atoms. Additionally, tiie amine curing agents can be a 
polymer having a molecular weight up to about 5.000 and desirably from about 200 to about 450. Examples 
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Of specific amine compounds include triethylene tetraamine, bisaminopropylpiperazine (BAPP). diethylene 
triamine. Iris (2-amlnoethyl) amine, 2-methyl pentamethylene diamine, isophorone diamine, and the fil<e. 

Various polymeric amines can be utilized such as the various Jeffamrnes produced by The Texaco 
Chemical Company. A desired polymeric amine are the Jeffamine D-400 compounds which generally have 
the following formula 

H 2NCHC H 2 E OCH2 CI^T^— NH 2 



70 



wherein n is 5 or 6. Numerous other polymeric amine compounds can be utilized such as the various other 
Jeffamine D series compounds wherein n varies from 2 to about 70. and other types of Jeffamines, As 
noted above, the basic requirement is that the amine curing agent contain at least two primary amine 

,5 groups therein whether it be an amine compound or a polymeric amine compound. 

Although various amine curing agents of the present invention can be utilized, including various 
combinations thereof, a desired amine curing agent Is a blend of the Jeffamine D-400 amines and BAPP in 
relatively equal equivalent amounts of each compound, for example, from about 0.8 to about 1.2 equivalents 
of one compound based upon one equivalent of the remaining compound. 

2^ The amount of the amine curing agent containing at least two primary amines therein is from about 0.8 
to about 1.2 equivalents and desirably about 1 equivalent for each blocked isocyanate equivalent 

Although the amine curing agents of the present invention are effective in removing the blocking agents 
and thus permitting the polyurethane prepolymer to cure, the time is generally slow as often from a few 
hours to many days. However, according to the concepts of the present invention, it has been found that a 

2g particular catalyst and various derivatives thereof, e.g. a reation product are effective in quickly removing 
the blocking agents thereby pemnitting the amine curing agent to rapidly cure the polyurethane prepolymer 
in a very short period of time, generally within a couple hours, desirably within an hour, and possibly within 
a matter of minutes. The effective catalyst of the present invention is a bicycle amidine and specifically Is 
1.8-dla2a bicyclo(5:4:0)undecene-7. that is DBU. and generally has the follovwng fomiula 




40 The various derivatives or reaction products of DBU which can be utilized in the present invention as a 
catalyst include the reaction product of DBU with phenol, as well as with various other acidic compounds. 
Such acidic compounds include the various sulfonic adds such as p-toluenesulfonic. sulfimides. sulfamides. 
phosphonic aclds.:the^yanous_^ which have a total of from 2 to about 36 carbon 

atoms, and thb^j^arious^arto^ a total of from 2 to 18 cartion atoms. The reaction 

45 product with phenol is desired whereas the unreacled catalyst DBU. is preferred. 

The amount of the unblocking catafyst often depends upon the application and desired end result since 
larger amounts of catalyst generally effect a quicker cure time. That is, amounts can utilized to effect a cure 
in a hour or two or in a matter of minutes, Still higher amounts can effect cure almost Instantaneously. 
Generally, ttie amount of catalyst can range from about 0.01 to about ^5 parts, desirably from about 0.02 to 

50 about 1.2 parts, and preferably from about 0,1 to aboutO 0.^ part by wetgfit per 100 parts by weight of 
prepolymer. ^ 

As noted, the polyurethane sealant composition of tfie present invention is generally contained as two 
separate components. That is a prepolymer or base component and a curing agent component The curing 
agent component generally contains ttie amine curing agent the DBU catalyast or derivatives tiiereof as 
55 well as optional plastidzers. pigments, ttiickeners. drying agents, and the like. The base component 
contains the prepolymer as well as various conventional additives or compounding ingredients such as 
fillers, ttiickeners or ttiixotropic agents, pigments, plasticizers. UV absort)ers. solvents, and the like. 

The base component generally contains large amounts, that Is from about 60 to about 200 parts by 
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40 



45 



SO 



wejght per 100 parts by weight of prepolymer of a filler such as talc, various silicates, various clays calcium 
carbonate, and the like. The thickening agents are generally thixotropic compounds such as hydroqenated 

about 30 parts by weight per 100 parts by weight of prepolymer. The amount of UV absorbers are generally 
very small, usually less than 1 or 2 parts by weight per 100 parts by weight of prepolymer and Se 2 
vano^ hindered amines benzotriazoles. and hindered phenols. The plLdze^ ii^lude ^e "Sous 

nt T"' f ^"""^ •^'"'•y' ^'P'*^' '^'■Pfopy'ene glycol dibenzoate. and the like in 
amounte of from about 15 to about 50 parts by weight per 100 parts by weight of prepolymer Solvente a e 

^1 ''.S"'' ."'r'^'^'*^ "'^P^'^'^^ component to a desired r^ge ^d 

SSr!nH ,v T" °' S-table solvents include naphthalene, toluene. 

^ TJ T"'^ ^""^ Wack. and the like, can be 

utilized in suitable amounts to achieve a desired cotor. 

fili^rJ *>i,"'^ *^ ""T^ component can also contain some of the above compounds such as the 
fillers, the thickening agents, the plasticizers. the pigments, and the like 

wiri Jl'ir h""* prepolymer component with respect to the curing agent component can vary over a 
w^de range depending upon a desired end use witt, a preferred range often being from about Tparts to 
about 12 parite by weight of me prepolymer component per 1 part by weight of coring agent comprert 
^L^^HT^^^^ composition of the present invention naturally is stor^ L ^.o s^^ 
compon«it8. It IS then combined and immediately applied to a substrate, ete. to achieve a desired^tility 

The pofyurethane sealant composition of the present invention has certain inherent advantages over 
c«w«jonal free isocyanates and polyol cure syster^s in tt,at tt,e prepolymer component confining Ve 

c!^«TT ^ "^^^ Since the prepolymer 

component system is not predried or prereacted. it can contain additives that nomially would react free 

I'SZITL?- '"T""^ ^'"^ ^ adjusted fmr^ 

l^tenteneous. that .s, a few seconds, hours or even longer, by varying the concentration of the catalyst 
^DBU compound or DBU derivative is a true catalyst and final properties are unaffected by its p^<» 
SSLd rrri T '^1'*' as tin salts have been found not to work with regid to S 
t^ZTf prepolymer. The fast cure times of the present invention are accomplish^ at room 

to thT^lEgtrp""^ ""^'^ 
EXAMPLE 

madiSrrJ![T component was prepared from the following compounds. The urethane prepolymer was 
made from an ethylene oxide end capped (approximately 5% by weight) polyoxypropylene Iriol reacted with 
toluene diisocyanate and subsequently bk)ckedwithnonyl phenol py ene moi reacted with 
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BASE COMPONENT FORMULATION 
DESCRIPTION OF THE CHEM. ITEM PARTS BY WEIGHT 



6,000 molecular wt* tri functional 



blocked Isocyanate prepolymer 


100 


Hydrogenated castor oil 


14 


Calcium Carbonate 


60 


Aliphatic Solvent, Naphtha 


3 


Dipropylene Glycol Dibenzoate 


20 


Pigment/ Ti02 / carbon black, iron oxides 


8 


UV Stabilizer, benzotriazole/hindered amine 


0.5 



The prepolymer composition was prepared as follows: 33 1/3 parts of the urethane prepolymer was 
added to a clean caulk mixer rotating at 5 RPM along with the UV stabilizers and the hydrogenated castor 
oil. The compounds were mixed at 20 RPM for 15 minutes until unifbnm and then an additional 33 13 parts 
by weight of the prepolymer was added along with the calcium carbonate. The compounds were then mixed 
for 16 minutes at 20 RPM until well dispersed and examined for lumps. When no lumps remained, tiie 
remaining 33 1/3 parts by weight of the prepolymer was added along with the plasticizer. The compounds 
were then mixed at 15 RPM under heal until the temperature reached 125'*F - 130''F. The mixer was then 
cooled to 115'F at which time the solvent was added. Mixing was continued until a uniform blend was 
obtained. 

The curing agent component had tiie following fonmulation. 

CURING AGENT COMPONENT FORMULATION 



DESCRIPTION WT. PERCENT OF COMPOUND 



Dipropylene glycol dibenzoate 


58 


Titanium dioxide 


0.9 


Hydrophobic fumed silica 


5.9 


Methyl trimethoxy silane 


0.3 


BAPP 


11 


Jef famine D-400 


23 


DBU 


0.8 



The preparation of the curing component was as follows. Into a clean mixer under a nitrogen 
atmosphere was charged the dipropylene glycol dibenzoate plasticizer. tiie titanium dioxide pigment, and 
ttie fumed silica and mixed at 40 RPM for 5 minutes. The methyl trimethoxy silane drying agent was then 
added and mixed at 20 RPM for about 10 minutes. The amine curing agent and tfie DBU catalyst were tiien 
added and mixed at 20 RPM for about 10 minutes, A vacuum was pulled to 27 inches of mercury until tiie 
composition was completely de-aired and packaged. 

The base component and ttie curing agent component were mixed in tiie desired stoichiometric 
proportion of 1 to 1. that Is approximately 12 parts by weight of tiie base component to approximately 1 
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part by weight of the curing agent component. The components were applied from a two component meter- 
mix pump with a static mixing device on the nozzle. The mixed composition was then applied between 
aluminum and granite curtain wall sections and formed a sealed joint. The joint was flexible and good 
adhesion was obtained within 20 minutes. 
5 The sealant compositions of the present invention have excellent storage stability in sealed containers, 
have excellent flowability characteristics and thus can be pumped or utilized in caulking guns, have good 
flexibility and pliability, do not shrink objectonally upon curing, and have good adhesion to various primed 
substrates. 

While in accordance with the patent statutes, a best mode and prefen-ed embodiment have been set 
10 forth in detail, the scope of the present invention is not limited thereto, but rather by the scope of the 
attached claims. 



Claims 

15 

1. A polyurethane sealant composition, comprising: 

a cured polyurethane. said cured polyurethane made from a blocked polyurethane prepolymer. a curing 
agent and an effective amount of a bicyclic amidin© catalyst or a derivative thereof, said curing agent 
ha>nng at least two primary amine groups therein. 

20 2. A polyurethane sealant composition according to claim 1. wherein said bicyclic amidlne catalyst is 
1.8<liaza bicyclo(5:4:0)undecene-7. (DBU). wherein said derivative of said catalyst is the reaction product of 
said catalyst with phenol, a sulfonic acid, a sulfimide. a sulfamide. a phosphonic acid, a N-sulfonylcarbox- 
amide having a total of from 2 to 36 carbon atoms, or a cartjoxylic acid having from 2 to 18 carbon atoms, 
and wherein said blocked urethane prepolymer is made from a polyester polyol, a polybutadiene polyol. or 

25 a polyether polyol. and an aromatic polyisocyanate with a blocking agent subsequently btocWng terminal 
isocyanate groups. 

3. A polyurethane sealant composition according to claim 2. wherein said effective amount of said 
catalyst is from about 0.01 to about 2.5 parts by weight per 100 parts by weight of said prepolymer. and 
wherein said catalyst derivative is the reaction product of DBU with phenol or 2-ethylhexanoic acid. 
30 4. A polyurethane sealant composition according to claim 3. wherein the amount of said catalyst is from 
about 0,02 to about 1.2 parts by weight per 100 parts by weight of said prepolymer. 

5. A polyurethane sealant composition according to claim 4, wherein said catalyst is said l.Wiaza 
bicyclo(5:4:0)undecene-7 or a phenol reaction product thereof. 

6. A polyurethane sealant composition according to claim 5. wherein the amount of said catalyst is from 
35 about 0.1 to about 0.25 part by weight per 100 parts by weight of said prepolymer. 

7. A polyurethane sealant composition according to claim 2. wherein said prepolymer is made from a 
poly(oxyalkylene) diol or triol, wherein said alkyfene group has from 2 to 6 carbon atoms, wherein said poly- 
(oxyalkylene) diol or triol is optionally end capped with ethylene oxide block polymers wherein the total 
amount of said block polymers is 10% by weight or less based upon the total weight of said end capped 

40 poly(oxyalkylene) diol or triol. and wherein the equivalent weight of said poly(oxyalkylene) diol or triol is 
from about 500 to about 10.000. 

8. A polyurethane sealant composition according to claim 3, wherein said prepolymer is made from a 
poly(oxyalkylene) diol or triol. wherein said alkyiene group has from 2 to 6 carbon atoms, wherein said poly- 
(oxyalkylene) diol or triol is optionally end capped with ethylene oxide block polymers wherein the total 

46 amount of said block polymers is 10% by weight or less based upon the total weight of said end capped 
poIy{oxyalkylene) diol or triol. wherein the equivalent weight of said poly(oxyalkylene) diol or triol is from 
about 500 to about 3.000, and wherein said aromatic polyisocyanate is an aromatic diisocyanate. 

9. A polyurethane sealant composition according to claim 4. wherein said prepolymer is made from a 
poly(oxypropylene) diol or triol, wherein said poly(oxypropylene) diol or triol is optionally end capped with 

so ethylene oxide block polymers wherein the total amount of said block polymers is 10% by weight or less 
based upon the total weight of said end capped poly(oxyalkylene) diol or triol. wherein the equivalent weight 
of said poly<oxypropylene) 6io\ or triol is from about 500 to about 3.000. wherein said aromatic 
polyisocyanate is an aromatic diisocyanate. wherein said blocking agent is phenol. 3-methoxyphenol. 4- 
methoxyphenol. nonylphenol. meta-K^resol. para-cresol. 4^lorophenol, meta-hydroxybenzaldehyde, ortho- 

55 hydroxybenzaldehyde. para-hydroxybenzaldehyde. hydroqulnone. 1-hydroxy-2-propanone, 34iydroxy aceto- 
phenone. 4.hydroxyacetophenone. ethyl acetyl acetate, and cyclohexanone oxime. wherein said amine 
cunng agent has a total of from 3 to 260 carbon atoms or is a polymer having a molecular weight up to 
5,(XX). 
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10. A polyurethane sealant composition according to claim 5. wherein said prepoiymer is made from a 
polyfoxypropylene) diol or iriol. wherein said poly(oxypropyIene) dfol or triol is optionally end capped with 
ethylene oxide block polymers wherein the total amount of said block polymers is 5% by weight or less 
based upon the total weight of said end capped poly(oxypropylene) diol or triol, wherein the equivalent 

5 weight of said poly(oxypropylene) diol or triol is from about 1.000 to about 2,100. wherein said blocking 
agent Is nonylphenol, wherein said aromatic polyisocyanate Is toluene diisocyanate. and wherein said amine • 
curing agent has a total of from 6 to 38 carbon atoms or is a polymer having a molecular weight of from . • 

" 200 to 450. J 

11. A curable polyurethane composition, comprising, a polyurethane prepoiymer component, said 
TO potyurethane prepoiymer component is made from a polyester polyoL a polybutadiene polyol, or a poly- 

(oxyalkylene) polyol and an aromatic polyisocyanate, said alkylene group of said poly(oxyalkylene) polyol 
having from 2 to 6 carbon atoms, said polyurethane prepoiymer having blocked isocyanate groups, and 

a curing agent component said curing agent component comprising an amine curing agent containing 
at least two primary amines, and an effective amount of a bicyciic amidine catalyst or a derivative thereof 
15 capable of unblocking said blocked isocyanate groups. 

12. A curable polyurethane composition according to claim 11. wherein said bicyciic amidine catalyst is 
1.8-diaza bicyclo(5:4:0)undecene'7. (DBU). wherein said derivative of said catalyst is the reaction product of 
said catalyst with phenol, a sulfonic add. a sulfimlde. a sutfamide. a phosphonic acid, a N-sulfonylcart30x* 
amide having a total of from 2 to 36 carbon atoms, or a carboxylic acid having from 2 to 18 carbon atoms. 

20 and wherein said blocked urethane prepoiymer Is made from a polyester polyol, a polybutadiene polyol. or 
a polyether polyol. and an aromatic polyisocyanate with a blocking agent subsequently blocking terminal 
isocyanate groups, and wherein the amount of said catalyst is from about 0.01 to at>out 2.5 parts by weight 
per 100 parts by weight of said prepoiymer. 

13. A curable polyurethane composition according to claim 12 wherein said derivative is the reaction 
25 product of DBU with phenol or 2-ethyl hexanoic acid. 

14. A curable polyurethane composition according to claim 13, wherein said prepoiymer is made from a 
poly(oxyalkylene) polyol. wherein said poly(oxyalkylene) polyol has an equivalent weight of from about 500 
to at)out 3.000. wherein said polyCoxyaikylene) polyol optionally has ethylene oxide end blocks with the total 
amount of said ethylene oxide end blocks being 10% by weight or less based upon the total weight of said 

30 end blocked poly(oxyalkylene) polyol. wherein said polyisocyanate is an aromatic diisocyanate. and wherein 
said amine curing agent contains a total of from 3 to about 260 carison atoms or is a polymer having a 
molecular weight up to about 5.000. 

15. A curable polyurethane composition according to claim 14, wherein the amount of said catalyst is 
from about 0.02 to about 1.2 parts by weight per 100 parts by weight of said prepoiymer. 

35 16. A curable polyurethane composition according to claim 14, wherein said poly(oxyalkylene) polyol is 
a poly(oxypropylene) diol or triol, and wherein said aromatic diisocyanato Is toluene diisocyanate. 

17. A curable polyurethane composition according to claim 16. wherein a blocking agent forms said 
blocked prepoiymer, wherein said blocking agent is is phenol, 3-methoxyphenol, 4-methoxyphenol, nonyl- 
phenol, meta-cresol. para-cresol. 4-chlorophenol, meta-hydroxyt>enzaldehyde. ortho-hydroxybenzaJdehyde, 

40 para-hydroxybenzaldehyde, hydroquinone, 1-hydroxy-2-propanone. 3-hydroxy-acetophenone, 4-hydrox- 
yacetophenone. ethyl acetyl acetate and cyclohexanone oxime. 

18. A curable polyurethane composition according to claim 12, wherein said separate components are 
brought together and cured at an ambient temperature of from about 0°C to about 60*C. 

19. A curable polyurethane composition according to daim 13, wherein said separate* components are 
45 brought together and cured at an ambient temperature of from about O'C to about 60*0. 

20. A curable polyurethane composition according to claim 15, wherein said separate components are 
brought together and cured at an ambient temperature of from about 20''C to about 30^*0. 
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